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SPECIFICATION 

[TITLE OF THE INVENTION] LENS POSITION DETECTING APPARATUS 
[Abstract] 

[Object] To provide a lens position detecting apparatus which 
can detect a lens position such as a focal length correctly 
with a low parts count. 

[Construction] In a lens position detecting apparatus in which 
a lens optical system is moved in an optical axis direction 
by rotating a rotary tube 2 against a fixed tube 1 and operates 
a switch means 8 detecting a lens position in response to a 
rotation of the rotary tube 2, at least two switch operating 
members 2c and 2d which operates the switch means 8 are provided 
on the rotary tube 2 per switch means 8 provided inside a barrel . 
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[WHAT IS CLAIMED IS;] 

[Claim 1] A lens position detecting apparatus in which a lens 
optical system is moved in an optical axis direction by rotating 
a rotary tube against a fixed tube and operates a switch means 
detecting a lens position in response to a rotation of the 
rotary tube, wherein 

at least two switch operating members which operate the switch 
means are provided on the rotary tube per above-mentioned 
switch means provided inside a barrel. 

[Claim 2] The lens position detecting apparatus according to 
Claim 1, wherein the switch operating member provided on the 
rotary tube is a projection. 

[Claim 3] The lens position detecting apparatus according to 
Claim 2, wherein the projection is provided on an inner 
circumference of the rotary tube. 

[Claim 4] The lens position detecting apparatus according to 
Claim 2, wherein the projection is provided on an end surface 
of the rotary tube. 

[Claim 5] The lens position detecting apparatus according to 
Claim 1, 2, 3, or 4, wherein the detection of a lens position 
is a detection of a focal length. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 
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[Field of the Invention] The present invention relates to a 
lens position detecting apparatus, more specifically, it 
relates to a lens position detecting apparatus which detects 
a lens position such as a position of a focal length by moving 
in response to a rotation of a rotary tube moving the photo 
optical system in an optical axis direction. 
[0002] 

[Prior Arts] Conventionally, as a position detecting apparatus 
which detects a position of a focal length by moving in response 
to a rotation of a rotary tube moving the photo optical system 
in an optical axis direction, there is an apparatus which uses 
the rotary tube rotatably fitted with an outer circumference 
of a fixed tube. 

[0003] A first system affixes a flexible print substrate for 
detecting the position of the focal length to the outer 
circumference of the rotary tube and reads a combination of 
signals which signify continuity between a position detecting 
switch consisting of at least three contacts and a pattern of 
the flexible print substrate. 

[0004] A second system provides a projection on the outer 
circumference of the rotary tube and two position detecting 
switches which move in response to the projection and detect 
the position by the state of each position detecting switch, 
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the state being either on or off. 
[0005] 

[Problems to be Solved by the Invention] However, in the 
conventional systems described above, the first system cannot 
detect the position correctly when the contact has a poor 
connection. Moreover, the number of components increases, 
causing high cost. 

[0006] Since the second system provides the position detecting 
switch outside the barrel unit, it is difficult to become 
smaller in size. Also, the number of components increases, 
causing high cost. 

[0007] The first object of the present application is to provide 
a lens position detecting apparatus which can detect a lens 
position such as a focal length correctly with a low parts 
count . 

[0008] The second object of the present application is to 
provide a lens position detecting apparatus which enables 
switch operation with a simple construction. 

[0009] The third object of the present application is to provide 
a lens position detecting apparatus which can become smaller 
in size and can detect the lens position correctly without being 
influenced by a slide rattle of the rotary tube. 
[0010] The fourth object of the present application is to 
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provide a lens position detecting apparatus which can detect 
the lens position correctly without influence of a radial 
rattle of the rotary tube. 

[0011 ] The fifth object of the present application is to provide 
a lens position detecting apparatus which can detect the focal 
length . 

[0012] 

[Means for Solving the Problems and Actions] A construction 
which realizes the first object of the invention according to 
the present application is as in Claim 1, a lens position 
detecting apparatus in which a lens optical system is moved 
in an optical axis direction by rotating a rotary tube against 
a fixed tube and operates a switch means detecting a lens 
position in response to a rotation of the rotary tube, wherein 
at least two switch operating members which operate the switch 
means are provided on the rotary tube per above-mentioned 
switch means provided inside a barrel. 

[0013] With this construction, more than two lens positions 
can be detected by one switch means, and the number of 
components can be reduced, and moreover, a brush is not needed, 
so that there is no poor connection, and the detection of the 
lens position with high reliability is enabled. 
[0014] A construction which realizes the second object of the 
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invention according to the present application is as in Claim 

2, the lens position detecting apparatus according to Claim 

1, wherein the switch operating member provided on the rotary 
tube is a projection. 

[0015] With this construction, because the switch operating 
member provided on the rotary tube is a projection, the 
construction is simplified. 

[0016] A construction which realizes the third object of the 
invention according to the present application is as in Claim 

3, the lens position detecting apparatus according to Claim 

2, wherein the projection is provided on an inner circumference 
of the rotary tube. 

[0017] With this construction, because the position of the 
switch means and the switch operating member are formed on the 
inner circumference of the rotary tube, the apparatus can be 
reduced in size. Also, even if the rotary tube rattles in a 
slide direction, the switch can be operated without the 
influence of the rattle. 

[0018] A construction which realizes the fourth object of the 
invention according to the present application is as in Claim 

4, the lens position detecting apparatus according to Claim 
2, wherein the projection is provided on an end surface of the 
rotary tube. 
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[0019] With this construction, even if the rotary tube rattles 
in a radial direction, the switch can be operated without the 
influence of the rattle. 

[0020] A construction which realizes the fifth object of the 
invention according to the present application is as in Claim 
5, the. lens position detecting apparatus according to Claim 

I, 2, 3, or 4, wherein the detection of a lens position is a 
detection of a focal length. 

[0021] This construction can be applied to a lens barrel with 

a step zoom effectively. 

[0022] 

[Preferred Embodiments] 

(A First Embodiment) Figs. 1 to 5 show the first embodiment 
of the present invention. 

[0023] A lens barrel of the camera of the present embodiment 
extends to a short focal position (wide position) shown in Fig. 
4 among two focal lengths when a main switch of the camera is 
turned on in a collapsed position that the entire barrel is 
within the camera body, and when a long focal position (tele 
position) is selected with this position the barrel extends 
to a position shown in Fig. 5 and a second group of lens frames 

II, of which the position is an evacuation position in Fig. 
1, enters into an optical axis of a shooting lens 10 of a first 
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group of lens frames 9. 

[0024] In the lens barrel with this construction, Fig. 1 is 
a back view when the position detecting switch is an ON state 

(the wide position) . Fig. 2 is a back view when the position 
detecting switch is an OFF state (during a change of a focus) . 
Fig. 3 is a back view when the position detecting switch is 
the ON state (the tele position) . Fig. 4 is an A-A sectional 
view of Fig. 1 at the wide position. Fig. 5 is a B-B sectional 
view of Fig. 3 at the tele position. 

[0025] In Figs. 1 to 5, a fixed tube 1 is adhered to the camera 
body which is not shown with a screw and has helicoid la on 
an inner circumference and a guide groove lb positioned at a 
symmetrical position. A rotary tube 2 rotates around an 
optical axis and is held between a support board 3 and a rear 
board 5 which will be described later. Helicoid 2a provided 
on an outer circumference of the rotary tube 2 fits with the 
helicoid la of the fixed tube 1 and moves back and forth along 
the helicoid la by rotating around an outer circumference of 
a flange 5a. On an inner circumference of the rotary tube 2, 
a gear 2b engaging with a gear 6 and projections 2c and 2d (the 
projection 2c being at the wide position, the projection 2d 
being at the tele position) which turn on a position detecting 
switch 8 which detects whether the wide position or the tele 
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position are provided. 

[0026] A support board 3 is adhered to a shutter unit 4 with 
a screw, being positioned in front of the rotary tube 2, holding 
the rotary tube 2 rotatably between a rear end 3a and the flange 
5a. On an outer circumference of the support board 3, a convex 
part 3b which slidably fits with a guide groove lb is provided 
at the symmetry position, moving photo optical systems 10 and 
12 rectilinearly in the optical axis direction along the guide 
groove lb. 

[0027] Additionally, to the rearward of the barrel 3c which 
covers the gear 6, a receiver 3e receiving the gear 6 having 
an axis hole 3d is formed, and on a plane 3f an axis hole 3g, 
a spring axis 3h, and a stopper 3i are formed. A shutter unit 
4 incorporates a known shutter driving system and a known barrel 
driving system. A rear board 5 provides the flange 5a and an 
installation part 5b installing the position detecting switch 
8 which will be described later to the rearward thereof, and 
an axis hole 5d is formed on a plane 5c. The rotary tube 2 
is held by the flange 5a at the front, and is adhered to the 
support board 3 with a screw 19, and moves rectilinearly in 
the optical axis direction, integrated with the support board. 
[0028] On the gear 6, support axes 6a and 6b are formed. The 
rear support axis 6a is supported by the axis hole 3d rotatably 
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and the front support axis 6b is supported rotatably by an axis 
hole 7a which will be described later. The gear 6 interlocks 
with a known barrel driving means to transmit torque to the 
rotary tube 2. A gear holder 7 is provided with the axis hole 
7a fitting with the support axis 6b, supports the known barrel 
driving system and the gear 6, and is adhered to the shutter 
unit 4 with a screw. 

[0029] The position detecting switch 8 consists of contacts 
8a and 8b and a spacer 8c, being adhered to the installation 
part 5b with the screw 20, reading the position of the wide 
position or the tele position by moving in response to the 
rotation of the rotary tube 2. 

[0030] The first group of the lens frames 9 holds the photo 
optical system 10 and is held by the shutter unit 4 . The second 
group of the lens frames 11 holds the photo optical system 12, 
and a support axes lib and 11c and a spring axis lid are formed 
on the arm 11a. The support axis lib is held by the axis hole 
3g rotatably and the support axis 11c is held by the axis hole 
5d rotatably. The second group of the lens frames 11 rotates 
around the support axes lib and 11c in synchronization with 
the rotation of the rotary tube 2 to allow the photo optical 
system 10 to enter in an optical path or evacuate outside the 
optical path. 
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[0031] A tensile spring 13 is a spring which energizes the 
second group of the lens frames 11 in a clockwise direction 

(a direction that the lens frames 11 enters into the optical 
path of the photo optical system 10) . One end of the tensile 
spring hangs at the axis 3h and the other end hangs at the axis 
lid. A compression spring 14 is positioned between the second 
group of the lens frames 11 and the rear board 5, pushing the 
second group of the lens frames 11 forward to abut against the 
second group of the lens frames 11 to the support board 3, thus 
stabilizing the space between the lenses. 

[0032] A barrel cover 15 provides an aperture 15a, covering 
the photo optical systems 10 and 12 and the shutter unit 4, 
being adhered to the shutter unit 4 with a screw. A barrier 
ring 16 is positioned in front of the barrel cover 15, fitting 
with the aperture 15a rotatably, rotating around the aperture 
15a. A barrier 17 is positioned in front of the barrier ring 

16, and the barrier 17 closes and opens in synchronization with 
the barrier ring 16. A barrier cover 18 covers the barrier 

17, being adhered to the barrel cover 15. 

[0033] In the above construction, in the case of the barrel 
being moved from the collapsed position to the wide position, 
when the main switch which is not shown is on, the rotary tube 
2 rotates in the clockwise direction by the known barrel driving 
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means via the gear 6 to push up the support board 3 along the 
helicoid la, moving the photo optical systems 10 and 12 and 
the position detecting switch 8 rectilinearly in the optical 
axis direction along the guide groove lb. In the process of 
movement, the barrier ring 16 separates from the fixed tube 
1 and rotates by the spring force of the spring which is not 
shown to open the barrier 17, thereafter, as shown in Fig. 1, 
the contact 8a is pushed up by the projection 2c to be abutted 
against the contact 8b, and the position detecting switch 8 
becomes the ON state, and the barrel stops at the position shown 
in Fig. 1 and Fig. 4 (the wide position). 

[0034] Also, in the case where the barrel is moved from the 
wide position to the tele position, the rotary tube 2 rotates 
in the clockwise direction by allowing a focus change switch 
which is not shown to turn on, moving the photo optical systems 
10 and 12 and the position detecting switch 8 rectilinearly 
in the optical axis direction. As shown in Fig. 2, the contact 
8a separates from the contact 8b, and the position detecting 
switch 8 becomes an OFF state. 

[0035] Further, the rotary tube 2 rotates in the clockwise 
direction to move the photo optical systems and the position 
detecting switch 8 rectilinearly in the optical axis direction. 
In the process of movement the second group of the lens frames 
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11 enters into the optical path by the spring force of the 
tensile spring 13, and the arm 11a abuts against the stopper 
3i to stop the second group of the lens frames 11 . Afterwards, 
as shown in Fig. 3, the contact 8a is pushed up by the projection 
2d to abut against the contact 8b, and the position detecting 
switch 8 again becomes the ON state, and the barrel stops at 
the position shown in Fig. 3 and Fig. 5 (the tele position) . 
[0036] Thus, in the embodiment, by placing one position 
detecting switch 8 on the rear board 5 which moves rectilinearly 
in the optical axis direction, and by providing the projections 
2c and 2d which allows the position detecting switch 8 to turn 
ON on the inner circumference of the rotary tube 2, the wide 
position and the tele position can be detected without the 
influence of thrust rattle. 

[0037] In addition, in the embodiment, the lens barrel which 
changes the two focal lengths is described, however, the 
embodiment is not limited thereto. For a lens barrel which 
can change three or more focal lengths, three or more 
projections are provided according to the number, to provide 
a lens barrel with a step zoom (multiple focal lengths) at a 
reduced cost. 

[0038] (Second Embodiment) Fig. 6 to Fig. 9 show the second 
embodiment of the present invention. Fig. 6 is a back view 
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when the position detecting switch is an ON state (wide 
position) . Fig. 7 is a back view when the position detecting 
switch is an OFF state. Fig. 8 is a sectional view of Fig. 
6 which shows the ON state of the position detecting switch. 
Fig. 9 is a sectional view of Fig. 7 which shows the OFF state 
of the position detecting switch (during a change of a focus) . 
[0039] In Fig. 6 to Fig. 9, the same reference numerals are 
used to indicate members that have the same function, thereby 
overlapping description is omitted. 

[0040] In the second embodiment, the difference from the first 
embodiment described above is only that the projections 2c and 
2d are provided on the rear end of the rotary tube 2, and all 
other constructions are the same as those of the first 
embodiment . 

[0041] In the embodiment, by placing one position detecting 
switch 8 on the rear board 5 which moves rectilinearly in the 
optical axis direction, and by providing the projections 2c 
and 2d which turn the position detecting switch 8 ON on the 
rear end of the rotary tube 2, the wide position and the tele 
position can be detected without the influence of radial 
rattle. 

[0042] The present invention can be applied to a camera of 
various kinds such as a single-lens reflex camera, a lens 
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shutter camera, and a video camera, and an optical apparatus 
other than a camera and other devices, and moreover, it can 
be applied to a device applied to the camera or the optical 
apparatus or other devices, and a component constructing these. 
[0043] In addition, the present invention may be applied to 
a device in which the whole or a part of the Claims of the range 
of the patent Claims or an embodiment constructs one device 
or combines with another device or constructs a component 
constructing a device. 

[0044] (Correspondence of Claims and Embodiments) 

The position detecting switch consisting of the contacts 
8a and 8b and the spacer 8c in the embodiments corresponds to 
the switch means detecting a lens position in the Claims, and 
the projections 2c and 2d in the embodiments correspond to a 
switch operating member in the Claims. 

[0045] The above description is a correspondence of each 
construction of the embodiments and each construction of the 
present invention, but the present invention is not limited 
to the constructions of these embodiments, but can be any 
construction as long as it can attain a function disclosed in 
the Claims or a function of the construction of the embodiments, 
as a matter of course. 
[0046] 
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[Effects of the Invention] According to the invention of Claim 
1, lens positions of more than two can be detected by one switch 
means, and the number of components can be reduced, and moreover, 
a brush is not necessary, so that there is no poor connection, 
and detection of the lens position with high reliability is 
enabled. 

[0047] According to the invention of Claim 2, because the switch 
operating member provided on the rotary tube is a projection, 
the construction is simplified. 

[0048] According to the invention of Claim 3, because the 
position of the switch means and the switch operating member 
are formed on the inner circumference of the rotary tube, the 
apparatus can be reduced in size. 

[0049] Also, even if the rotary tube rattles in a thrust 
direction, the switch can be operated without the influence 
of rattle. 

[0050] According to the invention of Claim 4, even if the rotary 
tube rattles in a radial direction, the switch can be operated 
without the influence of rattle. 

[0051] According to the invention of Claim 4, the invention 
can be effectively applied to a lens barrel with a step zoom. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A back view when the position detecting switch is an 
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ON state (wide position) in a first embodiment of the invention. 

[Fig. 2] A back view when the position detecting switch is an 
OFF state in the first embodiment of the invention. 

[Fig. 3] A back view when the position detecting switch is an 
ON state (tele position) in the first embodiment of the 
invention . 

[Fig. 4] An A-A sectional view of Fig. 1 at the wide position 
in the first embodiment of the invention. 

[Fig. 5] A B-B sectional view of Fig. 3 at the tele position 
in the first embodiment of the invention. 

[Fig. 6] A back view when the position detecting switch is an 
ON state (the wide position) in a second embodiment of the 
invention. 

[Fig. 7] A back view when the position detecting switch is an 
OFF state in the second embodiment of the invention. 

[Fig. 8] A sectional view of Fig. 6 which shows the ON state 
of the position detecting switch in the second embodiment of 
the invention. 

[Fig. 9] A sectional view of Fig. 7 which shows the OFF state 
of the position detecting switch in the second embodiment of 
the invention. 
[Description of Symbols] 
1: fixed tube 




lb : guide groove 
la, 2a: helicoid 
5a: flange 

5b: installation part 
2 : rotary tube 
2b: gear 

2c, 2d: projection 
3: support board 
3a: rear end 
3b : convex part 
3c: barrel 

3d, 3g, 5d, 7a: axis hole 

3e: receiver 

3f, 5c: plane 

3h, lid: spring axis 

3i: stopper 

4 : shutter unit 

5: rear board 

6: gear 

6a, 6b, lib, 11c: support axis 
7 : gear holder 
8: position detecting switch 
8a, 8b: contact 
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8c: spacer 

9: first group lens frames 
10, 12: photo optical system 



11 : 


second group lens 


11a: 


arm 


13: 


tensile spring 


14: 


compression spring 


15: 


barrel cover 


16: 


barrier ring 


17: 


barrier 


18: 


barrier cover 
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Fig.2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Q / BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
Q'bLURRED OR DLLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
CSKrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



